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SPECIFICATION 

1. Title of the Invention 

PROCESS FOR PURIFICATION OF PHENYL-HYDRAZINE 

2 . Claim 

1. A process for purifying phenylhydrazine, which 
comprises distilling crude phenylhydrazine in the presence 
of a glycol. 

2. A process for purifying phenylhydrazine, which 
comprises neutralizing a salt of phenylhydrazine, which has 
been obtained by dlazotlzation of aniline, followed by 
reduction and hydrolysis , with an alkali, followed by 
separation or extraction with a water -immiscible organic 
solvent, and distilling the resultant crude phenylhydrazine 
in the presence of a glycol, 

3. A process for purifying phenylhydrazine, which 
comprises treating crude phenylhydrazine with at least one 
of those selected from the hydroxides of alkali metals or 
the alkaline earth metals while heating , and distilling the 
resultant crude phenylhydrazine in the presence of a glycol. 

3. Detailed Description of the Invention 
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The present invention relates to a process for 
purification of phenylhydrazine. More particularly , it 
relates to a process for purifying phenylhydrazine 
consisting of distilling crude phenylhydrazine in the 
presence of a glycol. 

Production of phenylhydrazine (hereinafter referred 
to as "PHD") by diazotization of aniline, followed by 
reduction and hydrolysis is well known. After the 

hydrolysis with an acid, the resulting acid salt of PHD is 
usually treated as follows : the salt is separated by 
filtration and neutralized with an aqueous alkali solution 
to liberate PHD; the resulting PHD is recovered by 
separation or extraction with an organic solvent, followed 
by removal of water or the organic solvent by evaporation; 
and the recovered PHD is optionally subjected to 
distillation. 

In this process, however, the yield and quality of 
PHD are not always sufficient. In particular, satisfactory 
results are not obtainable in the dissolution-in-acetic acid 
test according to JIS (Japanese Industrial Standard) K 8795 
in terms of the quality. Further, there has been a strong 
desire for an improvement in the yield and quality of PHD. 

As the result of the present inventors' studies to 
overcome the above- described drawbacks, it was found that 
the presence of a glycol during the distillation of crude 
PHD is quite effective in providing PHD of high quality, 
which satisfies the dissolution-in-acetic acid test, with an 
excellent yield. The above-described known method 

unavoidably requires filtration of the generated PHD salt, 
raising problems in the operation as well as the yield and 
the quality. Also, a problem arises in treating filtrate. 
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Therefore , the present Inventors studied a method for 

producing and purifying PED having advantageous yield and 

quality where filtration of PED salt is omitted from the 

method. As a result , It was found that by neutralizing PHD 
salt, which has been obtained by dlazotization of aniline, 

followed by reduction and hydrolysis with an alkali , and 

subjecting the resulting PED salt to separation or 

extraction with a water- immiscible organic solvent to 

recover a crude PHD solution, which is then distilled in the 
presence of a glycol, thereby obtaining PED having 

considerably Industrially advantageously high quality. The 
present invention was thus completed. 

According to a first aspect of the present invention, 
a process is provided for purifying phenylhydrazine, which 
comprises distilling crude phenylhydrazine in the presence 
of a glycol. With this method, PED having higher yield and 
quality can be obtained, compared to conventional methods. 
According to a seoond aspect of the present invention, a 
process is provided for purifying phenylhydrazine, which 
comprises neutralizing a salt of phenylhydrazine, which has 
been obtained by dlazotization of aniline, followed by 
reduction and hydrolysis, with an alkali, followed by 
separation or extraction with a water-Immiscible organic 
solvent, and distilling the resultant crude phenylhydrazine 
in the presence of a glycol. With this method, high-quality 
PED can be advantageously obtained without a troublesome 
filtration operation and the like. 

The glycol to be used in the present invention is not 
particularly limited, but preferred are those which are 
easily available as a Industrial product and whose boiling 
point is properly distinct from that of PHD. Examples of 
such a glycol Include ethylene glycol, diethylene glycol, 

3 
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trlmethylene glycol, propylene glycol, tetramethylene glycol, 
etc. The amount of the glycol added to crude PHD Is not 
particularly limited and is usually from 0.1 to 54 by weight 
based on the weight of crude PHD. 

Thus, the method of the present invention has a 
considerably excellent effect in the yield and quality, 
compared to conventional methods as described above. 
Particularly, in the second aspect of the present invention, 
in addition to the effect in the yield and quality, high- 
yield and high- quality PBD can be considerably 
advantageously obtained without filtration of PED salt, 
which is indispensable in conventional methods. The 
industrial meaning of the present invention is considerably 
significant . 

In conventional methods, generated PHD salt is 
separated by cooling and filtration. However, cooling and 
filtering require an industrially troublesome operation and 
take a long time, and is wasteful. In addition, a part of 
the PHD salt is dissolved in filtrate so that: the loss 
amount lost is considerable. Therefore , the yield of PHD 
relative to aniline is as low as 80-85%. Since the filtrate 
has a high organic COD value, It is difficult to treat the 
filtrate and its cost is high. If PHD is recovered from the 
filtrate by extraction or the like in order to reduce the 
loss, various impurities are simultaneously recovered such 
that the quality of the PHD salt is deteriorated. Thus, 
there are various drawbacks with filtration. According to 
the present invention, PHD salt after a hydrolysis reaction 
is neutralized by adding an alkali directly into a reaction 
solution containing the PHD salt to liberate PHD, and the 
liberated PHD is separated as a solution or extracted with a 
water- immiscible organic solvent. Subsequently, water or 

4 
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the organic solvent Is removed by evaporation to obtain 
crude PED. A glycol is added to the crude PHD, followed by 
distillation in the presence of the glycol. The loss of the 
PHD salt into the filtrate can be avoided, and the yield of 
PHD relative to aniline is highly improved to 94 to 95%. In 
addition, cooling, filtration, redls solution, and the like 
are unnecessary. Thus, a considerably Industrially 

advantageous method can be realized, which overcomes 
conventional drawbacks , i.e., provides improved quality , 
simplified steps and the like. 

The present inventors also found that by treating 
crude PHD by contact with an alkali metal or alkaline earth 
metal hydroxide while heating prior to distillation of the 
crude PED, the coloration of PHD products is reduced, 
thereby obtaining higher-quality PED which is substantially 
colorless and transparent, and sufficiently transparent in 
the dissolution-ln-acetic acid test. 

According to a third aspect of the present Invention, 
a process is provided for purifying phenylhydrazine , whiah 
comprises treating crude phenylhydrazine with at least one 
of those selected from hydroxides of alkali metals or 
alkaline earth metals while heating, and distilling the 
resultant crude phenylhydrazine in the presence of a glycol. 

In the alkali treatment, one or more alkali metal or 
alkaline earth metal hydroxides may be used in the form of a 
solid or an aqueous solution. In case of the aqueous 
solution, the concentration of the alkali may be from about 
2 to 50% by weight. The amount of the alkali is from 2 to 
200% by weight relative to the weight of crude PHD. The 
contact time is 5 mln to 60 min. The contact treatment 



5 



. Jul. 200 3 23:59 



S. YAMAMOTO OSAKA 



NO. 8377 P. 30/ 



SHUSAKU YAMAMOTO 

Your Ref CD01351 

Japanese Laid-Open Publication No. 54-14932 



temperature is desirably 40°C to 150°C, and more desirably 
70°C to 120°C. 

The present invention will be described by way of 
examples. In the following examples, parts are by weight. 

EXAMPLE 1 

Aniline was diazotlzed with sodium nitrite, reduced 
with a mixed solution containing sodium sulfite and sodium 
bisulfite and hydro lyzed with hydrochloric acid* The 
resulting PHD hydrochloride was cooled and separated as a 
wet cake by filtration. The wet oake Was neutralized with 
an aqueous sodium hydroxide solution to liberate PHD, and 
the PHD was recovered from the aqueous solution by 
extraction with toluene. Thereafter, the solvent was 
removed by evaporation to obtain crude PHD. When the crude 
PHD was purified by the usual distillation, the quality of 
the purified product was only of such a degree that the 
dissolution-ln-acetic acid test according to JIS K 8795 
showed a turbidity grade of "slightly turbid to turbid*. 
The crude PHD (500 parts) and 10 parts of ethylene glycol 
were charged in a distilling flask equipped with a packed 
tower having 6 theoretical plates and rectified under 
reduced pressure at a reflux ratio of 15 to obtain 16 parts 
of the top fraction. Thereafter, the residual liquid In the 
flask was subjected to simple distillation under reduced 
pressure to obtain 487 parts of purified PHD . This PHD 
showed a turbidity grade of "clear" in the dissolution-ln- 
acetic acid test according to JIS K 8795. 

COMPARATIVE EXAMPLE 1 

The crude PHD (500 parts) having a poor dissolution - 
in-acetic acid as used In Example 1 was charged in a 
distilling flask equipped with a packed tower having 6 

6 
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theoretical plates and rectified under reduced pressure at a 
reflux ratio of 15 to separate 10 parts of the top fraction. 
Thereafter, the residual liquid in the flask was subjected 
to simple distillation under reduced pressure to obtain 484 
parts of purified PHD. The purified PHD showed the same 
turbidity grade of "slightly turbid" as before the above 
treatment, as examined for the turbidity of its acetic acid 
solution. 

EXAMPLE 2 

Using the crude PHD having a poor dissolution- in - 
acetic acid as used in Example 1 and varying the kinds and 
amounts of glycols, the same procedures as in Example 1 were 
carried out. The results obtained are shown in Table 1. 
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EXAMPLE 3 

In a 1 liter flask equipped with a stirrer, a 
dropping bottle, a thermometer and a condenser, 456 parts of 
20% hydrochloric acid and 9 3 parts of aniline were charged. 
Dla2otization was carried out with addition of 201 parts of 
36% aqueous sodium nitrite solution from the dropping bottle, 
during which the content of the flask was cooled to 0°C or 
less with a freezing agent. Thus, 750 parts of the reaction 
solution was obtained. The solution was then poured, at 
30°C or less, into a separately prepared mixed solution 
comprising 189 parts of sodium sulfite, 104 parts of sodium 
bisulfite and 672 parts of water. The mixture was kept at 
30°C for 1 hour, and thereafter elevated to 85°C and kept at 
the same temperature for 1 hour, during which reduction was 
carried out . 

The reduction solution was elevated to 95°c, and 208 
parts of 35% hydroahloric acid was added thereto from a 
dropping bottle „ The solution was kept at the same 
temperature for 2 hours, during which hydrolysis was carried 
out. Thereafter, the reaction mixture was cooled to room 
temperature, neutralized by adding 356 parts of 45% sodium 
hydroxide from a dropping bottle and extracted twice with 
400 parts of toluene. Thus, the liberated PHD was recovered 
from the neutralized solution. 

The separated toluene layers were combined and freed 
from toluene by evaporation under reduced pressure. Thus, 
107 parts of crude PHD was obtained as the residue. 

This crude PHD was mixed with 2.2 parts of ethylene 
glycol and subjected to rectification and simple 
distillation to obtain 102 parts of purified PHD. The 
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purified PHD showed a turbidity grade of "clear", as 
examined for the turbidity of its acetic acid solution. 

COMPARATIVE EXAMPLE 2 

In the same manner as in Example 3, reactions (I.e. 
dlazotizatlon, reduction, hydrolysis and neutralization), 
extraction, removal of the extracting solvent and separation 
were carried out to obtain 108 parts of crude PHD. 
Thereafter , the crude PHD was subjected to rectification and 
simple distillation to obtain 101 parts of purified PHD. 
The purified PHD showed a turbidity grade of •turbid", as 
examined for the turbidity of its acetic acid solution. 

EXAMPLE 4 

In the same manner as in Example 3, reactions (i.e. 
dlazotizatlon , reduction , hydrolysis and neutralization), 
extraction, removal of the extracting solvent and separation 
were carried out to obtain 110 parte of crude PHD. This 
crude PHD was mixed with 33 parts of 10% aqueous sodium 
hydroxide solution , heated to 90°C, Kept at 90°c with 
stirring for 1 hour, cooled to room temperature and 
transferred to a separating funnel. Thus, 128 parts of PHD 
was obtained as an upper layer* Thereafter, this PHD layer 
was mixed with 2.2 parts of ethylene glycol and subjected to 
rectification and simple distillation to obtain 102 parte of 
purified PHD. The purified PHD showed a turbidity grade of 
•clear" , as examined for the turbidity of its acetic acid 
solution, and it was almost colorless and displayed a 
Gardner Scale No. 1. 
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